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Col. 7 tabulates the floods of Col. 3 in terms of the mean flood.

Col. 8 shows the variation, T', of Col. 7 from the mean, i.e., Col. 7 minus 1.0.

The coefficient of variation, CV, is given by the following equation:

where Si1"2 is the summation of Col. 9.

6. Inherent Defects in Flood Frequency Studies. About 1914 the theory of
probabilities was applied to flood studies; i.e., curves were derived indicating
by past records on a stream the frequency with which, during a long period, a
given flood should be expected. Notwithstanding the fact that periods of
record sometimes did not exceed 20 years and very seldom exceeded 30 or 40
years, these probability curves were extrapolated to estimate the flood which
would be expected, during long periods, once in 1,000, 5,000, or 10,000 years.
Then, according to the judgment of the engineer, the 1,000-, 5,000-, or 10,000-
year flood was selected for the design capacity of the spillway.

So seriously was this method of estimating floods taken that numerous arti-
cles appeared in the technical publications defining more exact methods for
such extrapolation by use of Pearson's and other functions, the writer included
chapters on the methods in two books, other books included a description of
the method, and the late Allen Hazen devoted an entire book to the subject.

Recently, however, it has been proved by advanced studies and a greater
accumulation of data, that the probability method is entirely inadequate.
Data on floods of many years ago and gagings of more recent floods have
proved conclusively that there must be a combination of meteorological con-
ditions which give rise to storms of a special class which occurs so infrequently
that the resulting floods seldom appear on the published records of a given
river. These storms and their resulting floods seem to be in a different class
from ordinary floods and follow some law of their own.

Thus floods have occurred on rivers which, based upon probability studies of
prior records of considerable length, would have a frequency not of the usually
adopted 1,000 to 10,000 years but a frequency of once in millions and even
billions of years.

Hazen (Art. 65, Ref . 32, pp. 53, 87) recognized this peculiarity of floods but,
because of lack of verifying data, he disregarded this possibility in his analysis
of floods and believed that it should be considered an indication of the necessity
of using the most conservative methods. But, since that time, the phenomenon
has been repeated so often as to change the possibility to practically a cer-
tainty.

As one of the many recent examples, the Republican River in Nebraska
experienced a flood in 1935 which was ten times as large as had ever occurred
on that river during 39 prior years of record. The probability method would
never in the world have indicated the possibility of such a stonn. However,
more recent methods of prognostication would indicate that possibility very